The primary objective of this study was to learn more about the occupational risk of client repositioning by caregivers. This study also included information on frequency demands and factors contributing to the need to reposition clients and future risk-reduction solutions and interventions. A questionnaire was administered to caregivers at 12 hospitals. Targeted groups were client care units with caregivers who are required to reposition clients in bed. The task of client repositioning presents a high frequency demand to caregivers. Some characteristics such as size and health condition made it more likely clients would require repositioning. Researchers need to study client repositioning further and look for methods that will reduce the caregiver occupational risk factors. Caregivers are seeking new devices and techniques that facilitate client repositioning and benefit both the caregiver and the client.
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P os~tioning clie~ts is one of the .essential functions .required of hospital-based caregivers, When a hospital client is immobilized for any reason and spends extended periods in bed, frequent and proper position changes are beneficial to client comfort and the healing process (Metzler & Harr, 1996) . Research has shown that immobility can adversely affect all body systems. For example, immobility decreases gastrointestinal and genitourinary activity, putting clients at risk for constipation, urinary stasis, and fluid retention. Immobility also results in diminished muscle tone, general weakness, fatigue, .and venous stasis, which may lead to thrombophlebitis, pulmonary embolism, and reduced peripheral perfusion. Reduced peripheral perfusion, in turn, contributes to skin breakdown, particularly over bony prominences (Metzler & Harr, 1996) . In coordinating aspects of client care, medical diagnosis, physical condition, and comfort level can determine which positions are therapeutic and which are harmful.
To enhance quality of care, immobilized hospital clients require frequent repositioning, but this necessary repositioning can put both the client and caregiver at risk for injury. For example, arteries can be compressed and the brachial plexus can be damaged when a client is grasped under the axillae and pulled up in bed (Metzler & Harr, 1996) . Similarly, the caregiver is often in an awkward posture and at risk for overexertion when moving a client in bed, contributing to caregiver occupational musculoskeletal disorders.
hospitals varied in size with the smallest having 81 beds and 400 employees and the largest having 527 beds and more than 2,500 employees. The smaller hospitals were community hospitals and the larger hospitals included teaching hospitals. An expert advisory panel developed the questionnaire to address specific study aims. At hospitals where required, approval was obtained from the Human Subjects Committee.
At 11of the 12 hospitals, the occupational health nurse from the employee health department worked with nurse managers to target client care units that agreed to participate in the study. At the remaining hospital, a representative from the Environmental Health and Safety Office worked with unit managers. Those targeted for the questionnaire included caregivers who, during the course of their daily activities, might be required to reposition clients in bed. To determine differences in the need to reposition clients among units, participants were asked to identify the type of unit on which they worked. Categories included intensive care units, critical care units, general medical and surgical units and other types of units, including orthopedics and neurology. To determine the frequency demand for repositioning clients based on an individual caregiver's client load, participants were asked how many clients on average they were responsible for during their normal workday. They also were asked how many of their clients required assistance being pulled up in bed or repositioned side-toside in bed. Using this information, a percentage of clients requiring repositioning was calculated.
As an initial attempt to identify characteristics that make clients more likely to need help repositioning, three client descriptors were listed in a survey question-small clients, large clients, and acuity. In addition, survey questions gave participants an opportunity to write in other conditions and allowed participants to indicate that no particular characteristics made a client more likely to need repositioning.
Participants were also asked why they repositioned clients in bed. Choices included client comfort, client safety, client's health-related condition, and required treatment. Again, participants were given an opportunity to write in other reasons.
In an attempt to establish additional methods to redesign high-risk client handling activities, participants were asked if there was a need for devices that would automatically or mechanically reposition clients in bed. The specific tasks considered were pulling a client up in bed or assisting a client to turn side-to-side.
LITERATURE REVIEW
Currently, much attention is focused on occupational risks to health care workers. In fact, according to the U.S. Bureau of Labor Statistics, health care workers are consistently at high risk for occupational injuries, ranking above truck drivers, laborers, assemblers, and janitors (U.S. Department of Labor, 2000) . Musculoskeletal disorders, specifically back injuries associated with client handling tasks, are a major contributor to these injuries. US. Bureau of Labor Statistics reports specific to health care workers indicate 66% of all injuries suffered by nurs- 
What Does This Mean for Workplace Application?
In recent years, many advances have been made in client lifting aid equipment. A demand foradditional equipment development and innovations that can assist caregivers with the difficult task of client repositioning exists. This is an opportunity for health care manufacturers to provide new products to create a safer environment in health care.
ing aides and orderlies and 59% of all injuries suffered by registered nurses were strains and sprains (US. Department of Labor, 2000). The incidence rate calculated for overexertion injuries in nursing and personal care facilities is four times higher than the national average for all industry (US. Department of Labor, 2000) . This rate ranks as the fourth worst among the hundreds of industries reporting information to the U.S. Bureau of Labor Statistics (Coggan, Norton, & Roberts, 1994; Engkvist, Hagberg, Linden, & Malker, 1992; Enos, 2003; Harber, Billet, Gutowski, Soo Hoo, Lew, & Roman, 1985; Hignett, 1996; Jensen, Nestor, Myers, & Rattiner, 1988; Khuder, Schaub, Bisesi, & Krabill, 1999; Knibbe & Friele, 1996; Ljungberg, Kilborn, & Hagg, 1999; Pheasant & Stubbs, 1992; Trinkoff, Lipscomb, Geiger-Brown, & Brady, 2002) .
When attempts are made to manually reposition a client in bed, both the worker's posture and the weights involvedin the repositioningtask place excessiveforce on the caregiver's musculoskeletalstructure. A recent study conducted in a biodynamics laboratory demonstrated that traditionalrepositioning techniques applied within the health care industry rank among the highest occupational risks experienced by caregivers in hospitals (Marras, Davis, Kirking, & Bertsche, 1999) . In this study,attempts were made to quantify the risks for specific tasks performed by client handlers. The study found that the method commonly called the singleperson hook, in which a single caregiver reaches over the bed and grasps the client under the axillae to repositionthe client, was found to have the highest predicted risk of low-backdisorder among caregivers for all tasks studied. Other repositioning techniques, such as the manual two-person draw sheet method, the manual twoperson hook method, and the manual two-person thigh and shoulder method, were also found to present a high probability of low-backdisorder among caregivers.
In addition to Marras' et al. (1999) laboratory study, field investigations reviewing causation of low back pain in caregivers have further demonstrated client repositioning is one of health care workers' highest risk activities. In a survey of staff caregivers at a large tertiary care hospital, the task of lifting or pulling a client up in bed was the leading activity reported as the cause of back pain (Harber et al., 1985) . Forty-eight percent of caregivers reported the task of lifting or pulling a client up in bed caused the caregivers to suffer back pain. The study also reported that this type of repositioning is a very common required activity for caregivers working in medical, surgical, and critical care 
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units. Forty percent of critical care unit caregivers, 34% of medical unit caregivers, and 27% of surgical unit caregivers reported having to lift or pull a client up in bed more than six times per shift (Harber et al., 1985) . A large tertiary care hospital in Athens, Greece (Vasiliadou, Karvountzis, Soumilas, Roumenliotis, & Theodosopoulou, 1995) used the same questionnaire used by Harber et al. (1985) . Lifting or pulling a client up in bed was reported as the cause of back pain for 29% of the respondents and was the second leading cause of back pain. This study also showed lifting a client up in bed was a high frequency activity. In fact, when heavy, physically demanding tasks were considered, lifting or pulling a client up in bed had the highest frequency for the caregivers questioned in this study.
A cross-sectional survey of 2,405 caregivers employed by a group of teaching hospitals in England further demonstrated that client repositioning presents risk to workers (Smedley, Egger, Cooper, & Coggon, 1995) . Manually moving clients in bed resulted in one of the highest risk estimates for back pain among caregivers surveyed. Of those surveyed, 51% who repositioned clients 10 or more times during a work shift reported back pain (270 of 530). For those who performed five to nine client repositionings per work shift, 49% reported low back pain. Overall, caregivers required to reposition clients more frequently reported a higher incidence of back pain.
In an investigation conducted in The Netherlands, a different questionnaire was administered in which caregivers were asked whether they could describe any particular situations they considered physically demanding (Knibbe & Friele, 1996) . The majority answered in the affirmative, and 89.9% actually described those situations. The activities most often cited as physically demanding involved repositioning clients, specifically, up in bed, sideways, or turning (cited 31.3% of the time), and transferring clients to bed associated with direct care activities (cited 37.3% of the time) .
A recent study conducted by the authors further confirmed client repositioning as one of the highest risk occupational activities among caregivers within hospitals (Fragala & Pontaini-Bailey, 2003) . Insurance injury records were reviewed for seven hospitals during a 2-year period. Repositioning a client, including turning and lifting a client up in bed, ranked first when considering activities causing strains and sprains to hospital workers.
All of this previous work, including laboratory studies involving biomechanical modeling and reviews of actual injury reports, clearly indicates that repositioningclients in bed is one of the most significant activities associated with back injuries and back pain for caregivers within hospitals. To research this problem further and to attempt to establish directions for improvement, this article presents the findings of a study conducted to investigatethe frequency demand placed on caregivers to reposition clients. In this study, information is gathered from these caregivers related to the need for new methods to accomplish these demanding, but necessary, tasks.
RESULTS
In total, 459 health care workers completed the survey. This included 313 registered nurses, 30 licensed practical clients weremore likely to need such assistance. Other characteristicscited as contributingto the need for repositioning included confusion, incontinence, sedation, post-operative condition,being elderly, immobility, paralysis,or weakness. Responses broken down by occupationand type of unit are presented in Table 2 . Almost all respondents (93.9%) indicated they repositionedclients to providecomfort (Table2). Client safety (67.5%), health-relatedcondition (82.1%), and the need for required treatment (65.8%) were also identified as contributing to the need for repositioning (Table 2) . Other reasons indicated as factors contributing to the need for repositioning included prevention of decubitus ulcers, prevention of skin breakdown, improved circulation, feeding activities, and requests by clients.
More than 82% of all respondents Agreed or Strongly Agreedthata needexists fordevices topullclients up andreposition clients in bed. Those working in intensive care and critical care unitsfelt the need to be somewhat greaterthan those who worked in general medical and surgical units (Table 2) .
CONCLUSIONS, LIMITATIONS, AND FUTURE DIRECTION
Results of this survey demonstrate that caregivers want mechanized assistance to aid in pulling clients up and repositioning clients in bed. This study also has provided additional data supporting the perception that direct caregivers in hospitals must frequently reposition the clients for whom they care. The results indicate clients with a higher level of acuity and of larger size are more likely to need assistance with repositioning.
This study provides new contributions to the field of safe client handling and movement because, to the knowledge of the authors, it is the first attempt to quantify the caregivers' perspective on the factors contributing to the occupational demands of client repositioning and the caregivers' desire for possible improvements. Furthermore, this study examines factors in client repositioning by occupation. However, because the questionnaire was developed specifically for this study, the validity and reliability of the tool have not been established yet.
Prior to this study, descriptive characteristics of clients requiring repositioning were not available. This study was an initial attempt to begin identifying these characteristics. The occupational demands of client repositioning may have been underestimated in the results because information was collected based on the number of clients requiring repositioning and did not include estimates of frequency per client. The questionnaire was intended for caregivers providing direct client care; however, it is possible that some supervisory staff may have completed the survey. This might explain the wide range in the number of clients for whom respondents were responsible (Table 1) .
There is an evident need to develop strategies for caregivers to reposition clients in a safe manner to prevent caregiver and client injuries. Considering the experiences of organizations that have demonstrated successful approaches to reducing musculoskeletal disorders within the health care industry, new methods are necessary to perform high-risk client handling activities (Collins, Wolf, Bell, & Evanoff, 2004; Fragala, 1995; Fragala, Read, & Kelley, 1995; Fragala & Santamaria, 1997; Garg, 1999; Gaze, 1997; Logan, 1996; Moreno, 2003; Nelson, Fragala, & Matz, 2003; Waters, 1997) . These new methods must include redesigning job tasks to eliminate or minimize the prevalent occupational risk factors associated with manual client lifting. In recent years, manufacturers of hospital equipment and furnishings have recognized this need and have begun developing client handling devices for the health care industry that minimize overexertion. However, the use of such devices is not yet widespread and there remains room for design improvement. Continuing efforts are needed both in modification of repositioning strategies and in equipment development to avoid preventable back injuries among caregivers.
